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Summary  Partial-thickness  tear  of  the  gluteus  medius  and  minimus  muscles  has  recently  been
recognized  as  a  cause  of  chronic  trochanteric  pain  resistant  to  medical  treatment.  The  present
article reports  an  original  endoscopic  technique  of  identiﬁcation  and  repair.  It  uses  a  standard
arthroscope  at  30◦,  with  the  patient  in  lateral  decubitus,  without  ﬂuoroscopy.  In  case  of  partial-
thickness undersurface  tear,  careful  hook  palpation  followed  by  bursa  exploration  enables  theHip pathological  tendon  to  be  diagnosed.  A  trans-tendinous  approach  then  allows  debridement,
with systematic  resection  of  the  bone  structures  implicated  in  the  impingement,  followed  by
side-to-side  tendon  suture.
Level  of  evidence:  Level  IV  (case  series).
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Introduction
Trochanteric  tendinobursitis  has  a  frequency  estimated  at
1.8/1000  [1].  Resistant  to  medical  treatment,  they  may  be
caused  by  overlooked  lesions  of  the  gluteus  medius  or  min-
imus  muscles  [2].  The  anterior  and  medial  ﬁbers  of  the
gluteus  medius  contribute  to  abduction,  the  tensor  fas-
ciae  latae  being  the  main  abductor  of  the  hip  [3].  Thus,
in  suspected  partial  tear  of  the  gluteus  medius  or  min-
imus,  the  two  most  important  clinical  signs  are  pain  on
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psilateral  unipodal  weight-bearing,  sometimes  with  a  30  s
elay,  and  reappearance  of  pain  when  external  derotation
s  hindered  on  a  hip  in  90◦ ﬂexion  [2].  Any  pathology  relat-
ng  to  undersurface  tendon  disinsertion  will  show  as  more
r  less  high-intensity  T2-weighted  signal,  depending  on  the
egree  of  inﬂammation  [4]. Lequesne  [2]  suggested  that
urgery  is  indicated  in  case  of  four  associated  conditions:
 6  months’  chronicity,  imaging  aspect  of  tendinopathy,  pos-
tive  US-guided  inﬁltration  test,  and  absence  of  retraction
r  evolved  fatty  degeneration  of  the  gluteus  medius  and
inimus  muscles.  The  present  article  reports  an  origi-
al  and  simpliﬁed  technique,  requiring  no  dedicated  hip
nstrumentation  for  endoscopic  repair  of  partial-thickness
ndersurface  tear  of  the  gluteus  medius  and  minimus  mus-
les.
served.
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urgical technique
nstallationhe  patient  is  positioned  in  lateral  decubitus,  with  the
ip  in  20◦ abduction.  The  whole  operated  limb  is  included
n  the  surgical  ﬁeld  (Fig.  1).  Instrumentation  comprises
igure  1  Patient  installation.  A.  The  patient  is  positioned  in
ateral decubitus  with  an  abduction  cushion  under  the  knee.
e use  a  distal  endoscope  and  two  proximal  instrumental
pproaches.  B.  The  whole  lower  limb  is  included  in  the  surgical
eld, to  enable  rotation  so  as  to  identify  the  lesion.  C.  We  use
annulae  and  two  proximal  instrumental  approaches,  including
ne accessory  portal.
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 30◦ arthroscope,  an  FMS  DuoTM +  pump  (Fluid  Manage-
ent  System,  DePuy  Mitek  Inc.,  Raynham,  MA,  USA),  which
an  control  inﬂow  and  outﬂow  to  maintain  a  constant
ressure  (set  at  50  mmHg),  and  an  electrocoagulation  elec-
rode.
pproach
hree  approaches  are  routinely  performed  but  supple-
entary  approaches  may  be  performed  as  required.  The
pproach  for  the  arthroscope  is  in  the  femoral  axis,  5  cm
istal  to  the  summit  of  the  greater  trochanter.  The  instru-
ental  approaches  are  proximal,  so  as  to  be  able  to  position
nchors  perpendicular  to  the  lateral  aspect  of  the  greater
rochanter  (Fig.  1).  Needle  palpation  locates  the  summit
f  the  greater  trochanter  and  the  opening  of  the  fascia
ata  5  cm  proximally  and  distally  to  the  summit  of  the
reater  trochanter,  using  a  VAPR  electrode  (Depuy  Mitek
nc.,  Raynham,  Massachusetts)  or  an  11/10th  scalpel  blade.
he  subtrochanteric  bursa  is  then  resected  by  the  shaver
4.5  mm)  and  a  VAPR  radiofrequency  electrode.
esion  location
he  lesion  is  usually  located  at  the  junction  between  the
hin  lateral  component  of  the  gluteus  medius  tendon  (lateral
amina)  and  the  insertion  of  the  gluteus  minimus  tendon,
orming  a  conjoint  tendon  [2]  (Fig.  2).  Ischemic  factors
re  implicated  in  these  lesions  (Fig.  3),  aggravated  by
echanical  impingement  (aggressive  greater  trochanter  or
steophyte)  [5]  (Fig.  4).  The  main  difﬁculty  is  due  to  the  fact
igure  2  Gluteus  medius  and  minimus  anatomy.  A.  The  foot-
rint  includes  the  posterior  gluteus  medius  tendon  (2)  which
nserts to  the  posterosuperior  part  of  the  greater  trochanter
A),  the  lateral  gluteus  medius  lamina  (3)  on  the  lateral  aspect
f the  greater  trochanter  (B)  with  the  proximal  bald  zone,  and
he gluteus  minimus  tendon  (4)  which  inserts  to  the  anterior
spect  of  the  greater  trochanter  (C).  B.  Serous  bursa  anatomy.
he fascia  lata  (1)  covers  the  gluteus  maximus  or  trochanteric
ursa (5).  The  gluteus  medius  bursa  (6)  and  gluteus  minimus
ursa (7)  are  appended  to  their  respective  tendons.
Endoscopic  repair  of  partial  tear  of  the  gluteus  medius  
Figure  3  A  and  B.  Bursoscopic  and  histologic  aspect  of  gluteus
minimus  tendon  undersurface  degeneration.  Histology  found
an aspect  of  degenerative  tendon  associating  a  region  of  tear
and partial  necrosis  with  mucoid  degeneration  and  cicatricial
remodeling  (HES,  ×200).
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Figure  4  A  and  B.  MRI  and  endoscopic  aspect  of  right  greater  tro
the gluteus  medius.855
hat,  unlike  in  the  shoulder,  the  undersurface  cannot  be  visu-
lized  without  resorting  to  bursoscopy  of  the  gluteus  medius
r  minimus  bursa,  which  would  mean  opening  the  apparently
ntact  rotator  cuff.  When  the  tear  is  almost  full-thickness
grade  3),  the  lesion  is  easily  located  by  hook  palpation,  as
he  pathological  ﬁbers  tear  spontaneously.  Very  occasionally,
hey  do  not,  and  a  blunt  trocar  needs  to  be  used.  If  it  can
e  introduced  through  the  rotator  cuff,  the  tendon  is  patho-
ogical  (Video  1).  In  that  case,  a  trans-tendinous  approach
6]  should  be  performed,  opening  the  tendon  with  a  scalpel
long  the  grain  of  the  ﬁbers.  The  pathological  degenerative
ndersurface  part  is  then  revealed  (Fig.  5, Video  1).
reparation
he  pathological  tissue  should  be  removed  by  shaver,  down
o  the  healthy  tissue.  The  greater  trochanter  is  abraded
sing  a  motorized  burr.  This  is  an  essential  step,  and  all
ggressive  osteophytes  must  be  removed  and  the  bald  zone
f  summit  of  the  greater  trochanter  must  be  reduced,  as
 large  majority  of  lesions  are  located  on  the  deep  side  of
he  lateral  lamina  of  the  gluteus  medius:  presumably,  the
reater  trochanter  aggresses  the  tendon  and  is  implicated  in
hese  partial-thickness  lesions  by  a ‘‘wiper’’  effect  during
otation.
epair
ide-to-side  repair  uses  an  anchor  (U-shaped,  with  2
utures),  or  two  (U-shaped,  4  sutures)  in  case  of  incomplete
losure.  We  use  resorbable  6.5-mm  screwed  anchors  (Healix
R,  Depuy  Mitek  Inc.,  Raynham,  Massachusetts).  The  bone
f  the  greater  trochanter  is  more  dense  than  in  the  shoul-
er,  and  requires  tapping  before  the  anchor  is  introduced.
uturing  uses  straight  bird-beak  forceps  or  an  automated
xpressew  suture-passer  (Depuy  Mitek  Inc.,  Raynham,  Mas-
achusetts).  No  drainage  is  required.
chanter  summit  exostosis  causing  partial  undersurface  tear  of
856  M.  Thaunat  et  al.
Figure  5  Principle  of  endoscopic  repair  of  undersurface  tear.  A.  The  tear  is  diagnosed  on  hook  or  blunt  trocar  palpation.  B.  A
trans-tendinous  approach  enables  debridement  of  the  lesion  and  resection  of  the  aggressive  greater  trochanter  summit  (bone
impingement)  by  motorized  burr.  C.  Two  anchors  (1  proximal  and  1  distal)  enable  side-to-side  suture  of  the  lesion.  D.  Repair  by  four
U-shaped sutures.
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sostoperative  course  and  follow-up
ehabilitation  is  initiated  immediately,  but  weight-bearing
s  delayed  for  six  weeks.  Rehabilitation  should  avoid  passive
ateral  rotation,  passive  adduction,  active  internal  rotation
nd  active  abduction  for  the  ﬁrst  6  weeks.  An  abduction
race  should  be  worn  between  sessions.  Hip  motion  can
e  extended  up  to  90◦ ﬂexion  for  the  ﬁrst  3  weeks.  As
f  6  weeks,  weight-bearing  is  progressively  resumed,  along
ith  muscle  reinforcement.  By  3  months,  gait  should  be
ormal  and  painless.  Outcome  may  be  judged  at  the  6th
ostoperative  month.
esults
our  hips  (4  patients)  were  treated  by  this  technique
etween  September  2011  and  January  2013.  Mean  age
as  68.5  years  (range,  64—79  years).  Mean  evolution  was
.2  years  (range,  1—10  years).  All  patients  had  had  at  least
ne  ultrasound-guided  inﬁltration  of  Altim® (cortivazol)
mean  =  1.8;  range,  1—3),  with  failure  of  medical  treatment.
here  were  two  partial  undersurface  tears  of  the  lateral
aminae  of  the  gluteus  medius  and  minimus  and  two  partial
ears  of  the  posterior  lateral  lamina  of  the  gluteus  medius.
here  were  no  complications.  Mean  modiﬁed  Harris  score
nd  NHAS  (Non-Arthritic  Hip  Score)  [7]  rose  respectively
u
i
t
drom  35.7  (range,  20—54)  and  38.3  (21—52)  preoperatively
o  74  (46—84)  and  83  (64—95)  at  6  months’  follow-up.
iscussion
reater  trochanteric  pain  resistant  to  medical  treatment
s  suggestive  of  underlying  gluteus  medius  and/or  minimus
endinopathy  [2].  In  France,  rheumatologists  are  aware
f  this  entity  [2], but  it  is  underestimated  and  insufﬁ-
iently  well  known  by  orthopedic  surgeons  [8]. Diagnosis
s  clinical,  founded  on  two  signs:  pain  on  unipodal  weight-
earing,  and  resurgence  of  pain  when  external  derotation  is
indered  on  a  ﬂexed  hip  [2].  Clinical  assessment  should  be
iven  greater  weight  than  imaging,  as  MRI  sometimes  fails
o  ﬁnd  tendon  discontinuity  even  in  proven  full-thickness
ear  [4].  Even  when  no  tear  can  be  demonstrated  on  MRI
r  ultrasound,  in  case  of  resistance  or  recurrence  (pain
nduring  for  more  than  6  months  despite  adapted  medi-
al  treatment),  surgery  is  indicated  if  the  clinical  ﬁndings
re  suggestive,  the  targeted  inﬁltration  test  is  positive  and
luteal  muscle  trophicity  remains  unimpaired  [2].  As  bur-
itis  is  usually  contiguous  to  at  least  partial  tear  of  the
nderlying  tendon,  simple  bursectomy  [9]  is  justiﬁed  only
f  inspection  of  the  tendon  system  ﬁnds  no  tear,  even  par-
ial,  or  if  repair  is  contraindicated:  tendon  retraction,  fatty
egeneration  stage  ≥  3,  very  elderly  patient  (>  75  years)
R[
[
[
[
Med 2009;37:743—7.
[14] Domb BG, Botser I, Giordano BD. Outcomes of endoscopic glu-Endoscopic  repair  of  partial  tear  of  the  gluteus  medius  
or  general  health  status  precluding  6  weeks’  non-weight-
bearing.
Open  repair  surgery  gives  good  results  [2,10—12].  Two
recent  series  of  endoscopic  repair  in  10  and  15  patients
respectively  with  full  or  partial-thickness  tear  (5  and  6  cases
respectively)  had  comparable  results  [13,14].  Domb  et  al.
[6]  were  the  ﬁrst  to  describe  endoscopic  repair  of  par-
tial  undersurface  gluteus  medius  tear  on  a  trans-tendinous
approach,  allowing  visualization  and  repair  of  the  lesion.
The  present  technique  has  several  originalities  compared
to  Domb’s.  The  patient  is  in  lateral  decubitus  and  no  ﬂu-
oroscope  or  70◦ endoscope  is  used,  which  simpliﬁes  the
technique  and  makes  it  more  accessible.  Above  all,  unlike
previously  reported  endoscopic  repair  procedures,  we  rec-
ommend  systematic  resection  of  the  anterosuperior  summit
of  the  greater  trochanter  so  as  to  reduce  impingement  with
the  tendon  undersurface.  Prospective  studies  with  longer
follow-up  and  larger  series  may  conﬁrm  this  attitude.
Conclusion
Trochanteric  tendinobursitis  resistant  to  medical  treat-
ment  often  involves  overlooked  partial  gluteus  medius
and/or  minimus  tendon  tear.  Diagnosis  is  above  all  clinical.
Endoscopic  repair  of  partial  undersurface  tear  on  a  trans-
tendinous  approach,  without  any  speciﬁc  ancillary  and  with
the  patient  in  lateral  decubitus,  seems  to  give  satisfactory
results,  which  remain  to  be  conﬁrmed  by  clinical  studies.
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